Glycogen and its products of metabolism are considered to be the most important and direct source of nutrient for the early conceptus. The premenstrual biopsies were taken from 100 women with primary infertility whose male partners had normal semenograms. The biopsies were then subjected to Haematoxylin and Eosin (H & E) and Periodic Acid Schiff (PAS) staining with and without diastase to study histological and histochemical changes particularly glycogen content in the endometrium respectively. Histolomorphologic spectrum of endometrium on H & E stained sections revealed early proliferative phase (4%), late proliferative phase (7%) and early secretory phase (7%), mid secretory phase (33%) and late secretory phase (49%). PAS staining with or without diastase for glycogen was performed and glycogen content, as demonstrated by magenta color, was graded from + to ++++. Glycogen content was observed to be "+" to "++" in proliferative phase, where as in secretory phase, it varied from "++" to "+++". Glycogen was confirmed by treatment with diastase enzyme, after that PAS stain gave negative staining, i.e. loss of magenta color as glycogen was digested by diastase. Glycogen deficiency was observed in 24.7% of secretory phase endometrium of infertile women. Depletion of glycogen results in inadequate preparation of endometrium at the time of implantation, and hence, may be one of the causes of infertility.
Introduction
Infertility incidence ranges from 5% to 15% [1] . It has been regarded as a disgrace and social stigma thrust upon healthy young adults [2] . Infertility results from physiological and pathological factors [1] . One of the pathological factors of sterility is poor quality endometrium that leads to death of ovum before or after implantation. Glycogen is believed to be the direct source of nutrients for the early conceptus from the time it enters the uterine cavity to the time it is actively supported by maternal blood stream. Glycogen shows cyclical changes under the influence of estrogen and particularly progesterone. The endometrium when fails to produce adequate amount of glycogen is termed as "Glycopenic uteri" [3] .
The present study has been undertaken to determine histological and histochemical profile of endometrium during different phases of the menstrual cycle in primary infertile women to evaluate the role of glycogen in infertility.
Material and Methods
The study was conducted on endometrial biopsies received in the Department of Pathology, PGIMS, Rohtak. 100 women with primary infertility, whose male partners had normal semenograms, were selected from total 350 female patients attending Obstetrics and Gynecology Outpatient Department (OPD) in two years duration, on the basis of clinical history such as menorrghagia, secondary infertility, discharge etc., physical examination and semen analysis of their husbands. Their premenstrual endometrial biopsies were taken and subjected to routine paraffin sectioning. These sections were stained with Haemotoxylin and Eosin (H & E), Periodic Acid Schiff (PAS) and Periodic Acid Schiff with Diastase (PASD) for his- 3) Wash in running tap water for 20 minutes. 4) Counterstain with eosin from 15 seconds to 2 minutes depending on the age of the eosin, and the depth of the counterstain desired.
5) Dehydrate in 95% and absolute alcohols, two changes of 2 minutes each or until excess eosin is removed. Check under microscope.
6) Clear in xylene, two changes of 2 minutes each and mount.
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Procedure of Periodic Acid Schiff (PAS) Staining
1) Deparaffinize and hydrate to water.
2) Oxidize in 0.5% periodic acid solution for 5 minutes.
3) Rinse in distilled water. 4. Place in Schiff reagent for 15 minutes (Sections become light pink color during this step).
5) Wash in tap water for 5 minutes (Immediately sections turn dark pink color). 6) Counterstain in Mayer's hematoxylin for 1 minute. 7) Wash in tap water for 5 minutes. 8) Dehydrate and cover slip using a mounting medium. 
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Results
Glycogen is removed by diastase/amylase and is therefore unstained in a PASD.
Medical data has been summarized in simple tabulation and contingency tabulation with frequency distribution. The age distribution in women of primary infertility was 18 to 32 years. The pattern of menstrual cycles was regular in 92% and irregular in 8%. Based on the morphological characteristics on H & E stained sections, endometrium turned out to be proliferative in 11% and secretory in 89% of cases. Distribution of various phases of endometrium is shown in Table 1 . 82 endometria were histologically normal, the maturity corresponded with the clinical or chronological maturity expected of the endometrium, irrespective of the glycogen content.
Results of PAS staining in glands and stroma in secretory endometrium are depicted in Table 2 . Glycogen content was "+++" to "++++" in most of the cases of secretory phase and is more in glands than in stroma.
Glycogen depletion was observed in 24.7% of secretory endometrium as shown in Table 3 .
Discussion
The endometrium is the tissue of interest since it is the most favoured site for the implantation of the ovum [4] . Numerous morphological and biochemical changes take place in it within a relatively short period under the influence of oestrogen and progesterone [5] . The implantation depends upon the receptive condition of the endometrium, which is determined by glycogen. Glycogen is present in traces in the proliferative phase and increase progressively during the secretory phase [3] . The secretory phase is divided into three stages, the early secretory phase (2 nd to 4 th post ovulatory day), mid secretory phase (from 5 th to 9 th post ovulatory day) and the late secretory phase (from 10 th to 14 th post ovulatory day) [6] .
In the present study, the premenstrual endometrial biopsies were histologically normal in 82% of the cases and immature in the form of proliferative or early secretory changes in 18% of cases. The histological immaturity was also observed by others [3, [7] [8] [9] [10] [11] [12] [13] [14] .
Endometrial function was usually evaluated on the basis of morphological variation occurring during the various phases of a menstrual cycle and the histochemical reaction received little attention. In our study, increased concentration of glycogen was observed during secretory phase (Figure 1) as compared to the proliferative phase. Our finding corresponded to the studies carried out by other authors [15] [16] [17] .
The increase in glycogen content in secretory phase could be possible because of shift from predominantly anaerobic glycolysis during proliferative phase to predominantly aerobic glycolysis during progestational phase [18] . Arronet and Latour laid much emphasis on the morphological picture of the endometrium rather than the glycogen contents [19] .
Dockery et al. studied the fine structure of the human endometrial glandular epithelium in cases of unexplained infertility and observed abnormalities associated with intracellular deposits of glycogen-rich material in infertile women [20] .
A synchronized development of embryo and endometrium is a prerequisite for a successful implantation. Pinopods which appear on the endometrial surface during implantation, play a role in implantation process. Considerable amount of glycogen is part of the content of pinopods, which suggest that the formation of pinopods is an energy consuming process [21] .
In our study, glycogen depletion was noticed in secretory endometrium in 22 cases (24.71%) (Figure 2) . The [22] . Various factors responsible for glycogen depletion have been suggested. Low levels of alkaline phosphatase enzyme, defective oxidation and glycogen utilization make the environment unfavourable for the early embryo. Quantitative deficiency of hormones, pituitary and ovaries that control metabolism also leads to glycogen deficiency. Decreased glycogen deposition in secretory phase endometrium leads to improper nidation for ovum, resulting in sterility.
Conclusion
A comparative histopathological and histochemical study was carried out on endometria of primary infertile women to study histological dating and glycogen content. Women who show endometria in proliferative phase are not ovulating. In such cases, it is the histological immaturity which is responsible for infertility. Secretory phase endometrium means that the woman is ovulating and the defect lies somewhere else. Defect may be depletion of glycogen which results in inadequate preparation of endometrium at the time of implantation and hence, may be one of the causes of infertility.
